Analysis of atomic force microscopy data a. Roughness
The rms roughness is gained using the software Gwyddion on the atomic force microscopy topographic images in Figure 1 in the main manuscript and is fitted using a linear fitting model with
where a = (9.42 ± 0.86) nm is the y-interception and b = (-0.0046 ± 0.0009) nm the slope, x the surface charge and the fitted roughness.
b. Film thickness
Figure S1: Height profile exemplary for CNF with a surface charge of 400 µmol/g. a) shows the topographic mapping of the scratch in the CNF thin film, the red lines mark the positions where the height is analyzed. b) shows exemplarily one of them as height profile. For each surface charge three of these steps where measured and averaged. Table S1 shows the four different thicknesses measured from the individual samples. In the elastic scattering regime, the absolute value for the incident (i) and exiting (f) X-ray wavevector can be written as , ⃑⃑⃑⃑⃑⃑ = 2 , with  being the wavelength. The absolute value of the scattering vector is derived from the definition of the scattering vector, as | ⃑⃑⃑ − ⃑⃑⃑⃑ | = 2 sin .
In GISAXS or GISANS geometry the three components of the resulting scattering vector can be written as, = ( ) = 2 ( cos cos − cos cos sin sin + sin )
As typically ≪ , , only two-components are considered in grazing incidence geometry 1 . Figure S4 : GISAXS integration region on the lambda detector for CNF with 400 µmol/g. Red dashed box integration region in qy-direction along the critical angle of CNF, black dashed box integration region qz-direction along qy = 0 nm -1 . Figure S6 : PSD of CNF with 1360 µmol/g fitted with the cylindrical formfactor approximation. The green dashed line is the resolution function, while the solid blue line is the form factor of the cylinder in a paracrystalline planar arrangement. The dashed lines (blue, yellow), representing the structure factor. The solid red line is the cumulative fit.
Modelling
The cylindrical form factor approximation in a paracrystalline arrangement represents a geometrical model as follows: 1) The scattering centers are modelled as cylinders of constant height. As the nanofibrils do not show preferred orientation, the CNF are rotationally disordered (see AFM). Hence, on the average the scattering centers being composed of the rotationally disordered CNF, can be regarded as having cylinder symmetry. This approximation has been previously established 2, 3 .
2) The paracrystalline order is often used in soft matter, as it allows for having only short-range order with a loss of long-range order, being characteristic of soft matter. Hence, this model is sufficient for deriving the main morphological and structural features of the CNF thin films.
Power spectral density
Figure S7: Power spectral density obtained from the AFM topography images and fitted with a cylindrical model on a paracrystal (magenta). For clarity of display the graphs are shifted vertically. Figure S8 : Grazing incidence small-angle X-ray scattering patterns taken by Pilatus 1M from the four different charges (a) 400 µmol/g, (b) 1000 µmol/g, (c) 1000 µmol/g, (d) 1360 µmol/g). The inlets were taken by the high-resolution detector. All patterns were summed images of 10 × 0.5 s exposure time.
GISAXS pattern
A horizontal scan after the spray experiment over the whole sample showed no evidence of beam damage, see Fig. S3 . In addition, beam damage was analysed by illuminating one position for extended time and following in situ the degradation of the film by tracking the intensity change. Figure S9 : GISANS integration region for dry CNF with 1000 µmol/g at = 1°. Red dashed box integration region in qy-direction along the critical angle of CNF, black dashed box integration region qz-direction along qy = 0 nm -1 and the purple line representing the sample horizon. Figure S10 : Vertical line cut of 2D GISANS data for CNF with 1000 µmol/g at = 1° for the dry, the hydrated (RH 90 %), and the redried sample. The intensity difference in pristine and redried film can be attributed to residual D2O molecules in the CNF thin film due to higher incoherent scattering. The specular peak is indicated. Figure S11 : Best GISANS fit comparison between a spherical (red line) and our cylindrical approximation (blue line) of the scattering centers for the hydrated (RH 90 %) CNF sample. Clearly, the fit using a cylindrical morphology for the large domains deviates at ~ 0.2 nm -1 (marked by an arrow). The spherical morphology is reversible when dried. No change in ordering is observable, see Table S5 .
Grazing incidence small-angle neutron scattering (GISANS)

Wenzel equation
The Wenzel equation [4] [5] was used to understand the roughness independent Young's contact angle using the measured equilibrium contact angle and the rms roughness measured with AFM.
The resulting Young's contact angle is shown in Figure S12 .
Figure S12: Young's contact angle derived from the measured water contact angle and the measured rms roughness from the AFM measurements. The Young's contact angle shows a nearly linearly decrease with increasing surface charge, showing the dependency of hydrophilicity of the surface charge.
9 Tables  Table S1: CNF thin film thickness as observed with AFM with the four different surface charges ranging from 400 µmol/g to 1360 µmol/g. 
